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i

ii ::i A population-based,case-control study of laryngeal cancer was conducted in Shang-

.i _ hal, China, during 1988-1990, in which 201 incident cases (177 males, 24 females) and ,:iiiiiiiiiiiii::: .J
414 controls (269 males, 145 females) were interviewed. Cigarette smoking was the :ii!iii_i:_ii!_i_::gen

major risk factor, accounting for 86% of the male and 54% of the female cases. After : liiii!_i::!;i:areal
adjusting for smoking,there was littleincreasein risk associatedwith drinkingalcoholic :iiiiili;i!!i!il:.and|

beverages. Among men, eases more often reported occupationalexposures to asbestos :iiiiiiiiiiillI, wast
and coal dust. A protective effect was associated with the intake of fruits (particularly i::::iiizi::::=:sex_11

oranges and tangerines), certain dark green/yellow vegetables, and garlic, but there iiiii!iiS:ii::cas
was an increased risk with the intake of salt-preserved meat and fish. The findings i::i::i::iii::i_sal c=
suggest that risk factors for laryngeal cancer in Shanghai resemble those in Western k_::

:_::_ countries, and they provide further evidence that dietary factors play an important ......................

i Resietiologicrole, Am J Epidemio11992;186:178-91. i istry.... _iii::::i!i:j::
_..:_:: alcohol drinking; ascorbic acid; carotene; case-control studies; diet; laryngeal neo- ;............Sha_
ii ::. plasms; occupations;tobacco i!iiiiiiii!iieach

ii: iiii;iiii::ioft]
: : ::: Cigarette smoking is the major determi- occupational agents, such as asbestos, may liiiii_iii:::rant
:.: nant of larvngeal cancer in most areas of the increase the risk of laryngeal cancer (9-13), _ili!i!!i::tro!
_:::::; world (1-6). Risk has been shown to increase while others have suggested that a high in- iiiii::::i::ii::::mte
ilii:_:i with the intensity and duration of smoking take of fruits and vegetables may decrease iii!!i_!I: conl
• • _!i::ii!::: 1_::: and to decrease with the yearssince cessation the risk (14-18). Most investigations of la- _ con
ii:: of smoking. Alcohol drinking has also been ryngeal cancer have been carried out in i!iiiii_ii!fore

linked to laryngeal cancer, and in some stud- Western countries, with none in China, a :!i!i_ii_i::loca
ies a multiplicative effect with smoking has low-risk area (incidence rate/100,000 men ii:_!iii!iii::refi;_:i:i:i:i:

!ii been suggested (1-8). In addition, some = 3.1 in Shanghai vs. 6.5 among white men i::iiiii::iii_:T
studies have found that exposure to certain in the San Francisco Bay area of California) ii_;!_!_!_:in p_

(19). In this paper, we evaluate the effects of :iiii!ii_iii!the
:: _i:i:_:i:i::fion_cigarette smoking, alcohol drinking; occu- _::_i;::_i:::
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!iiiiiiiiiiiliiii!cancer registry, in Shanghai during the study age periods (<20, 20-34, 35-59, and >_60
---- :::iii!;_!iilretied. This registry., which started opera- years) were ascertained. Average intakes of

tl Shanghai, : i_i_i_iiiiifioni - in 1963, has essentially complete ascer- these two agents were computed by weight-
i:!_!_i_!i!_i_i_i:_itainment of all cancer cases occurring in the ing the usual amount and years ofconsump-
ii!!_!_!!:urbanShanghai area (19). Of the cases iden- tion across these four age periods. Informa-
ii!iiii!_iiiitiffed, 201 (76.4 percent) were interviewed, tion on supplementary vitamin intake was
::_iiiii;_i!!i_i_:!_hile62 (23.6 percent) were not included also obtained.

Ji,1 ::!_!_i_i!i!_i!_iii_because of death (51 cases) and inability to The monthly amount (grams) and
!i!ii!iiiii::iocate (11 cases). Data for pathologic diag- monthly frequency of consumption were de-
_!!iiiiii_:_i:nosis were collected for the majority (91.5 rived for each food item. For seasonal foods,

Lsconducted inShang- iiiiiiii!i!i_:i_!percent) of cases, the average monthly intake was obtained by
"hales,24 females) and iiiii!_:i,: Controls were randomly selected from the weighting the length of time the food was in
•ette smoking was the !_!_i_iii_i_i;i:general population of the urban Shanghai the market in a l-year interval. Food group
he female cases. After iiiiii_!iiii::_area. The number of controls in each sex- intake was calculated as the sum of the

withdrinking alcoholic iiiii_i!i_::::and age (5--year interval)-specific stratum monthly frequencies or grams of the food
exposures to asbestos ii!!i!ill_was determined in advance according to the items comprising tile food group. Individual
_e of fruits (particularly !iiiiii::i::sex and age distributions of the incident nutrient intake was computed using a
, and garlic, but there iii;::iicases of oral, pharyngeal, laryngeal, and na- Chinese food composition table (20) and the
and fish. The findings ;:_:_:_::::
-nblethose in Western _i_::_::::_:_:_:_::sal cancers reported to the Shanghai Cancer amount of food consumed. Consumption of

:_:_:=:::Registry during 1985-1986. The Shanghai hard liquor, wine, and beer was convertedors play an important _:
!:_:!:!;::iResident Registry, which keeps personal reg- into ethanol intake, using the average
iUii:_i_: istry cards for all adult residents in urban ethanol concentration (hard liquor, 53.5

s; diet; laryngeal nee- !i_i_i!i:ii:Shanghai, was used to select controls. For percent; wine, 13.5 percent; beer, 3.9 per-
'-:_:_:::_: each sex- and age-predetermined control, a cent) in these three types of alcoholic bev-:::::::

!j:i:i:illregistry card identifying a potential control erages (20).
!i!i_ii:i:;iof the same 5-year age group and sex was The Mantel-Haenszel stratified estimation

mrs, such as asbestos, may ,::_:_:_::randomly selected. A second potential con- method and unconditional logistic regres-
of laryngealcancer (9-13), iiiil;;ilili trol was also identified. Of the 414 controls sion were used to adjust for confounders and

,e suggested that a high in- i!i_i_ili:interviewed, 48 (12 percent) were second to derive adjusted odds ratios (21). Factors
_d vegetables may decrease iiii!iii:controls. The major reasons for using second found to be related to cancer risk in this
. Most investigations of la- iiiiiiiii,controls were that the first control died be- study were examined for their potential con-
have been carded out in iiiii::ii::ii:fore interviewing (2 percent) or could not be founding effect on other variables singly and

ies, with none in China, a lii located (10 percent). No controls or cases in combination. After adjustment for age,_cidence rate/100,000 men refused tobe interviewed, smoking, and education, adjustment for
'::_:_:_:_:The cases and controls were interviewed other factors (such as alcohol consumption,ai vs. 6.5 among white men ............

•isco Bay area of California) Ii::_::_i_::_::_in person by trained personnel, usually at income, exposure to asbestos or coal dust,
Jr, we evaluate the effects of .:_fiiiii:ii:: the homes of the subjects. A structured ques- and cooking with a kerosene stove) did not
ag, alcohol drinking, occu- ii tionnaire was used to elicit detailed infer- substantially change the odds ratios oflaryn-

re, and diet in the develop- i mation on demographic factors, tobacco geal cancer with dietary factors. The stratad cancer, utilizing data from :i::::::::i::smoking, alcohol drinking, dietary habits, used for smoking adjustment were as fol-
sed, case-control study con- _.!_i_ii:and occupational history and exposures, lows: <10 pack-years (since only seven cases
ghai, People's Republic of Diet was assessed by asking for the "usual and 72 controls never smoked, these subjects
988-1990. frequency and amount of consumption in were combined with those who smoked <10

the previous 10-year period, ignoring any pack-years); 10-29 pack-years; and >_30
_ID METHODS recent changes," of 30 fruits and vegetables pack-years. We tried other methods of
)f urban Shanghai aged 20- and 11 animal foods, which are the major smoking adjustment in data analyses (treat-
vere newly diagnosed with foods in the diets of Shanghai residents (see ing pack-years as a continuous variable,
during the period from Jan- appendix table). For smoking and drinking grouping pack-years into finer strata, or us-

e February 28, 1990, were history, the usual amounts of tobacco and ing amount and years of smoking), and none
'. A total of 263 eligible cases alcoholic beverages consumed in the four of these alternative adjustments yielded

from a population-based iiliil
..,..,....
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meaningful differences in the odds ratios. RESULTS
The strata of age and education used for
adjustment are specified in table 1. Addi- The distribution ofcases and controls with
tional adjustment for dietary factors was not respect to selected variables is given in table

i _::I: found to significantly change the risk pat- 1. Cases and controls were significantly dif-
l i i terns associated with tobacco or alcohol in- ferent in age because of the study design :iiiii!iiiiiilili_
:_ ..... take. In the diet analysis, food intakes were and, thus, age was evaluated as a potential _ii!

grouped into categorical variables according confounder in all analyses. In addition, cases
i to the tertile distribution among controls had less education and lower income than

because no a priori cutpoints or threshold controls.
effects had been reported. Since the results Cigarette smoking was strongly related to
based on t?equency of consumption were laryngeal cancer. The odds ratio was 8.7 (95

similar to those based on total grams con- percent confidence interval (CI) 3.8-19.6) ::!iiiiiiiiiiii::::::::::

sumed, only the latter results are presented for ever versus never smoking after adjust- :iiii!i:i
in the paper. Tests for trend across the ter- ment for age and education. Further adjust- _:ii::::iii::i::_:

tiles were performed in logistic regression by ment for income resulted in little change. !ii_i_i_ii::
assigning the score j to the jth level of the The risk increased with increasing daily _ililiiiii:::_

variable selected. All statistical tests were number of cigarettes and duration of smok- !i!!!ii!
based on two-tailed probability. The popu- ing, with 25-fold excesses in the heaviest _;_:!ii!ii!i:i:

lation attributable risk for cigarette smoking consumption categories (table 2). Risk de- ':_::_iiii'was estimated after adjusting for age (22). clined following cessation of smoking.

_:_:,, Since only 24 female cases were included in Regular alcohol drinkers (drinking alco-_i _!::ii

_!: this study, all detailed analyses were per- holic beverages at least once a week for over
formed for males only. However, a table 6 months) had a 50 percent excess risk of
summarizing major risk factors for females laryngeal cancer, with odds ratios rising sig-
is presented at the end of Results. nificantly with an increasing amount of :!iiiiiill

iiiii!i:::'_ii
iiiiiili!:
!i!ii!ililil

TABLE 1. Distribution of cases and controls by sex, age, education, and income: Shanghai, 1988-1990 :!:iiiiiiii:

Males Females ;_;;__
i!i_iiiiii:i:

Indicators % of % of % of % of ::::"::::::
eases controls cases controls ::::::::::

!;: (n = 177) (n _ 269) (n = 24) (n = 145) i_i_;!i!_!;::::::::::::::::::::::::

Agegroups(years)* !::ii::::::-::::i

<55 102 231 83 25.555-59 17.0 12.3 20.8 15.9 ..............
60-64 25.4 22.7 37.5 19.3 _ii::ii!i::
65-69 29.4 22.7 8.3 15.9 i_!ii;iiii::

_>70 18.1 19.3 25.0 23.5 !::ii:::_::::::::_ wd
_:i:i:i_i:i'hE::!!!i_i!!_!: Education* .,,,..,..

::, : Noformalschool 18.1 10.4 58.3 35.9 ::::::::::::ii:.iiiiiiiii:i eth;: • Primaryschool 41.2 33.1 20.8 24.1 ...... rel=
Highschool 35.0 43.1 16.7 31.7 iiiiiiiiiii;edt
Collegeandothers 5.7 13.4 4.2 8.3 :.:.i_!_i;_:::::::_..... aJl;

Income(quartile)l" :_i:::_:__:i:rel_
Q_$(low) 36.8 21,2 58.3 30.4 _!_i!i_i;:..::::_tiP

:: Qz:l: 17.2 25.8 12.5 23.2 :_::_:: lev
Q4:I:(high) 14.9 26.2 0 23.2 :::::::::::::::::::::

• p < 0.01 for ×_ test for males.

i:_] i!; tP < 0.01 for males and females. Three male cases and 23 controls (13 male, 10 female) were deleted because of missing data_.::. ::',: :: income.

!i
:::..:_-:..:_._i_::.

'" ':::_:' : I
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:!:_!!iii!i!i!_!!_:

i!+!+++!!+i+ii'!!!!+i+ii:i!TABLE2. Cigarette smokingand riskof laryngealcanceramongmales:Shanghai,1888-1_J0

iiii!i!i',i ,ii' i .o.o, .oo, .,ju,,ed,
lion ofcases and controls with _:_:: smokir_cmgory......... cases controls OR* OR 95% el*

ted variables is given in table i :- Never 7 72 1.0 1.0
3ntrols were significantly dif- : Ever 170 197 8.9 8.7 3.6-19.6

i:::i::ii!i!::::i!i:/
because of the study design iiiiiiiiiiiiiiiii:,

was evaluated as a potential i;i;ii!ii_iiii_i!:i:Yearsof smoking,<20 6 44 1.4 1.4 0.4-4.6
all analyses. In addition, cases _!!iii_i_!ii_!_i_i!:: 20-29 18 42 4.4 4.1 1.6-11.1
tion and lower income than _:_::_:::!:!:_:i:ii:!:: 30-39 42 33 13.1 12.0 4.8-30.1

iii:!::i:i:i!:ii:: _>40 104 76 13.7 13.2 5.6-31.2

oking was strongly related to ::::::::::i::iiiiii: Trend test p < 0.01
:r. The odds ratio was 8.7 (95 !::i::i::ili::ili:.......,:+:,:..:

_nce interval (CI) 3.8-19.6) ::::::::::iiiii::i:::::::: Averageno.of cigarettes/day,

never smoking after adjust- <10 7 48 1.5 1.6 0.5--4.910-19 73 103 7.3 7.1 3.1-16.6
ld education. Further adjust- :_:_:_:: 20 26 22 12.2 12.4 4.6-33.2

ne resulted in little change. >_2o 64 24 27.4 25.1 9.9-63.2
_,ased with increasing daily

rettes and duration of smok- ..... Trend test p < 0.01

)ld excesses in the heaviest i!ii:i:i:::: Paek-years_: 14.
cessation of smoking, ilil 10-19 15 50 3.1 2.9 1.1-7.920-29 13 39 3.4 3.1 1.1-8.6

hol drinkers (drinking alco- iiii!!:::: 30-39 39 26 15.4 15.4 6.0-39.6
at least once a week for over if::::::
a 50 percent excess risk of ,......... ->40 97 40 25.1 25.1 10.3-61.2

r, with odds ratios rising sig- _:_:_:_:_: Trendtest p < 0.01
an increasing amount of

Yearssincequittingsmoking:_:.:.!i!i!_
i::::::ii:: <2 orcurrentsmokers§ 135 t50 1.0 1.0
ii!iill:: 2-4 13 7 2.1 1.8 0.6-4.9

_come:Shanghai,1988-1990 iiii::ii!ii 5-9 8 14 0.6 0.6 0.2-1.5
FemaJes _i_!i::_ _>10 14 26 0.6 0.6 0.3-1.2

ii::iii Nonsmokers 7 72 0.1 O.1 0.0-0.2
o/oof O/oof :i:;ii_i_i

cases controls iiii::i::i:: * OR, odds ratio; CI, confidence intorval.
= 24) (n = 145) !i_ii!i!;!:: 1"Adjusted for age and education.::::::::::.:

_::i:::::iii) _ Odds ratios were compared with those of nonsmokers.

83 255 !iiiililil:.:.:..
20.8 15.9 i::::i::i!::::i::

.::::::::::
37.5 19.3 ....................

8.3 15.9 ii!!!!i!!: weekly or lifetime ethanol intake, lifetime 4, the odds ratios rose sharply with increas-25.0 23.5 :..........
_iii;_i!i!
:::::if::::::::::::hard liquor consumption, and years of ing pack-years in each consumption level of

58.3 35.9 i!i!!i!iiiili:ethanol use (table 3). Such a dose.-response alcohol. In contrast, the odds iatios tended
20.8 24.1 i::ii::i::::irelation persisted after adjusting for age and to increase only slightly with increasing in-

16.7 31.7 iiiiiiiii education, but disappeared after addition- take of alcohol in each smoking category,4.2 8.3 iii_!ii_i:
::i::i::i::i::ially adjusting for smoking. No significant although there was a surprisingly high odds
i::::::::ii::iirelation was found with lifetime consump- ratio of 35.7 (95 percent CI 13.6-93.9)

58.3 30.4 i!::!::!::!i_i
29.2 23.2 iiiiiiil;iltion of wine and beer, but the consumption among heavy smokers who did not drink.
12.5 23.2 :_iii!i::i::i:level was low. After adjusting for smoking, there was no
0 23.2 iiiiii!ii!ii:A strong correlation was tbund between excess risk in heavy drinkers compared with::::::::::::

ii_i_i!ii:_icigarette smoking and alcohol consumption nondrinkers.

:)weredeletedbecauseofmissingdata i!!i (Pearson s correlation coefficient = 0.46 for Since occupation was highly correlatedpack-years of cigarette and lifetime ethanol with education, only smoking and age were
::ii!iii::iiii::intake among controls). As shown in table adjusted for in the analysis of occupational



:̧i S..°g..,1...NO.of No.of Crude Adjustedt

Never 80 149 1.0 1.0

: !ii!: :i: Ever 97 120 1.5 0.8 0.6--I .4
l ii

....: Years of ddnking_t
:: ::i <20 14 38 0.7 0.7 0.3-1.5

20-29 13 20 1.2 0.9 0.4-2.3

ii:: i 30-39 17 17 1.9 1.1 0.4-2.7
::i:! :i _>40 53 45 2,2 0.9 0,5-1.6
i!ii:::

Weekly ethanol intake (g)_, §::: : <144 16 31 1.0 0.8 0.4-1.7
,: 144-284 22 30 1.4 1.0 0.5-2.0 ::
! 285-479 27 29 1,7 0.9 0.5-1.9
::: _>480 32 30 2.0 0.8 0.4-1.6

::
: :

Lifetime ethanol intake (kg)4:. §
<135 12 30 0.7 0.8 0.3-1.9
135-383 14 30 0.9 0.5 0.2-1.2 ::
384-827 30 30 1.9 1.3 0.6--2.6

Lifetime hard liquor intake (kg)$, 11
<405 16 29 1.0 0.8 0.3-1.7

405-1,224 26 29 1.7 1.1 0.5-2.2 :i:

!:: _>1,225 39 28 2.6 0.8 0.4-1.6
* OR,oddsratio;CI, confidanceinterval.
1"Adjustedfor age,education,andsmoking.
$ Oddsratioswerecomparedwiththoseofnondrinkers.

? ' : § Subjectsweregroupedaccordingtoquartilelevelsof ddnkingcontrols.
ii : IISubjectsweregroupedaccordingtotertilelevelsofcontrolswhodrankhardliquor.Subjectswhoeverdrank,butdidnotdrink
•:: hardliquor,wereexcludedintheanalysis.

factors. Using professional and administra- more years of exposure to coal dust. An
tire workers as the reference, no job category elevated odds ratio was associated with as-
showed a significantly elevated risk after ad- bestos exposure (odds ratio = 2.0, 95 percent

justing for smoking (table 5). A twofold ex-CI 1.0-4.3), although no dose-response re-

cess risk was observed among drivers and lation with frequency or duration of expo-:: other transportation workers; within this sure was observed.
:_ group, eight cases versus one control were Dietary analyses revealed an elevated risk

sailors. No significantly elevated risk was associated with increasing consumption of
found among any of the eight industry cat- salt-preserved meat and fish, which re- :
egories in which the subjects worked for mained after adjustment for smoking and

::_::: most of their lives, education, but use of these foods was infre-
Self-reported occupational exposure to quent (table 6). No relation was seen with

coal dust was associated with a significantly salt-preserved vegetables, and the relation
increased risk of laryngeal cancer, with an with salt-preserved eggs disappeared after

: odds ratio of 2.6 (95 percent CI 1.4-4.8) after adjustment for salted meat/fish intake, with
adjusting for age, education, and smoking, adjusted odds ratios of 1.0, 0.9, 1.2, and 1.0
The risk increased with frequency and du- with increasing frequency of intake ofsalted

I_itl]!ili_ ration of exposure, with odds ratios of 3.7 eggs. The dose-response relation for salted
_:t_1 :, (95 percent CI 1.8-7.6) for daily exposure meat/fish remained significant after addi-
f_i_l :__ and 3.4 (95 percent CI 1.2-9.4) for 10 or tional adjustment for salted eggs and vege-

....._ili::iii: ii.
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: Shanghai, 1988-1990 11,,_LE1_ . Odds ratios of laryngeal cancer by tobacco and alcohol consumption among males: Shanghai,
4

de Adjusted1" 990

_* OR 95% CI* i Lifetimeethanolintake
:::::::::::::::

0 1.0 :::::::::::::::::::::::::Pack-years 0 kg <300 kg 300-899 kg >_900kg Total

5 08 05-,4 ..............Noo..,95 oC,..o0., 95o oc,,o0.1. .oo.,96o.0,.oo.,95 0,
::ilili:_iii:_il!:_0-9
iiii;::;i!::;i_::iControls 84 21 5 4 114

7 0,7 0.3-1.5 !::::::ili::iii::i:;:Cases 7 1.0 Ref.* 2 1,0 0.2-5.5 3 7,5 1,4-38.8 1 2.5 0.2-27.0 13 1.0 Ref.
:i:i:i:i:!:i:ii :

2 0.9 0.4-2.3 ::ii!!;:?:i::?::::
9 1.1 0.4-2.7 i_::ii__ 10-29

!;i; Controls 44 20 22 3 89

2 0.9 0.5-1.6 _i Cases 12 3.1 1.1-8.7 7 3.8 1.1-12.1 7 3.7 1.1-12,0 2 7.4 1.0-55.0 28 2.7 1.3-5,7i i

::::::::i::::iii:: =-30

0 0.8 0.4-1.7 iiii!i!i!iiii: Controls 21 12 16 17 66Cases 61 35.7 13.6-93.9 12 12.1 3.8-38.6 31 23.2 8.3-65.0 32 25.1 9.6-70.0 136 18.4 9.0-37.74 1.0 0.5-2.0 !:i:i:_::i:
7 0.9 0.5-1.9 .......:::.:.:+::

:::::::::: Total0 0.8 0.4-1.6 ::::.......!i::_::iiil Controls 149 53 43 24 269
_i::iii:!: Cases 80 1.0 Ref. 21 0.6§ 0.3-1.3 41 1,0§ 0.6-1.9 35 1.0§ 0.5-2,0 177
i!ii::i;::
!i_!i_i::: * OR,oddsratio;CI, confidenceinterval;Ref,,reference.

7 0.8 0.3-1.9 :_::::!::ii:.::1"Adjustedforageandeducation.
9 0.5 0.2-1.2 !_i!!_!:_: $ Furtheradjustedfor alcoholconsumption.
9 1.3 0.6-2.6 iiiiiii:,:.:.:i: § Furtheradjustedfor smoking,,.....
5 0,9 0.5-1.7 ::::i::i:::::

:_iiiii tables. Risk was elevated with frequent con- 1.0-3.2) in the highest intake group, but
0 0.8 0.3-1.7 iiiii!:::::sumption of deep-fried foods, but no clear intake in general was low.
7 1.1 0.5-2.2 !!::::i:::dose-response relation was observed. Analyses were also performed for other6 0.8 0.4-1.6 _i!i!i:

_:: Fruits and vegetables were grouped ac- individual foods. Significantly reduced risks
iii!ii::: cording to their botanical similarity and nu- of laryngeal cancer were related to carrot
iiii_;_::. trient content (see appendix table). As intake, with odds ratios of 1.0, 0.6, and 0.4,
!i_iiill:shown in table 7, reduced risks of laryngeal respectively, for low to high consumptionbjectswhoeverdrank,but didnotdrink
_i_ii_:_::::i_cancer were found with increased consump- (trend test, p = 0.03). The white radish, the
:.:.::.:

_;_:: tion of most fruit and vegetable subgroups, most common vegetable likely eaten raw in

!_!_::;:i:_with especially pronounced effects for dark Shanghai, was significantly associated with
exposure to coal dust. An ii_i:i!igreen vegetables (other than bok choy), dark a reduced risk (trend test, p < 0.01). An
itio was associated with as- :_:_:_::_:yellow vegetables, garlic, and oranges/tan- inverse relation between lettuce and cancer

iii_ilili::

(odds ratio = 2.0, 95 percent i::iiiii_i_gerines. Additional adjustment for salt- risk was also observed, although it was not
t_oughno dose-response re- iiiiii preserved meat/fish generally decreased the statistically significant (trend test, p = 0.07).
uency or duration of expo- _::i::ii_::odds ratios for the heaviest consumption There were nonsignificant 20 percent de-

!:!:!;i:i:

:d. ii_i;:::::::level of these foods even further. Bok choy creases in risk for each of the highest con-

sesrevealed an elevated risk iiii_iiiiii_was considered separately from other dark sumption tertiles of the three cruciferous

increasing consumption of iiiiiiii:ilgreen vegetablesbecause, incontrast to other vegetables we asked about. Reduced risksneat and fish, which re- _:;:_:_::dark green vegetables, bok choy has a heavy, were associated with a variety of individual
tjustment for smoking and :iiiiiiiilwhite to light green stem. Bok choy accounts fruits, such as apples, pears, peaches, ba-
zseof these foods was infre- ii::::i_;_:for 22 percent of the total vegetable and 54 mamas, and watermelon, although trends
No relation

was seen with i!i!i!ii!i:percent of the dark green vegetable intake in were less pronounced than that for oranges/
egetables, and the relation _::_::_::_::_Shanghai. When the other dark green vege- tangerines.::;:;:::::

ved eggs disappeared after iiii_;ii:_::tables were considered, significant inverse Since dark green/yellow vegetables (other
alted meat/fish intake, with ili_i_;!i!;_trends were found for intake of spinach, than bok choy), oranges/tangerines, and
_tiosof 1.0, 0.9, 1.2, and 1.0 ::::::i::i::i:ilgreen and red peppers, and snow peas. Red garlic contributed different nutrients, and
frequency of intake of salted i!ii!iiiiiiiiii meat, white meat, and fresh fish were not since the correlation coefficients among
response relation for salted i!!!iii_i_:irelated to cancer risk. Consumption ofliver, them were low (<0.20), we included them
ined significant after addi- _i!iiii_i_!however, was associated with an increased simultaneously in one logistic regression to
at for salted eggs and vege- _i:_!_!_i_irisk,with an odds ratio of 2.2 (95 percent CI examine their independent effects. Dark

::::::::5:::
.:,:,:.;,:.:.
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TABLE5, Usualoccupationsand occupationalexposuresand riskof laryngealcanoeramongmales:
Shanghai,1888-1990

Occupation categories No. of No. of OR', 1" OR:I: 95% Cl', :1:cases controls

Professionaland administrative
workers 47 92 1.0§ 1.0_

Commemialworkers 14 15 1.9 2.0 0.7-5.6
Serviceworkers 14 29 0.9 0.6 0.3-1.5
Farmers 4 8 0.9 0,7 0.2-3.0
Metalrefiningandprocessingwork-

ers 10 15 1.2 1.2 0.4-2.3
i. i_ Chemical,rubber,and leatherwork-

ers 6 11 1.0 1.1 0.3-3.6

Textileworkers 9 7 2.2 1.7 0.5-6.0 iiiliBlacksmiths,machine-tooloperators,
electricians,andotherrelated ;:iii:_;:
workers 12 25 1.0 1.2 0.5-3.1

Materialhandlingandconstruction
workers 19 14 2.5 1.4 0.6-3.5

: ::::::;::::::

Driversandothertransportation : iiii{{ili!;{!ii:iworkers 22 12 3.8 2.3 0.9-5.6

Occupationalexposurell
Asbestos 26 22 1.9 2.0 1.0-4.3

Silica 47 52 1.4 1,3 0.8-2.3 : i=iii:i::i!i::
coe,_ust 38 s2 1.6 2.6 1.4_.6 _i_i_i_i_::
Wooddust 17 20 1.3 1.4 0.6-3.2 ;!:_:_:::_:::ii!{ili:ii::i
Metaldust 49 62 1.2 1.2 0.7-2.0 il;_!ii_;:;::
Benzene 24 39 1.0 1.0 0.5-1.9 iiiiiiiiii

:: Paint 29 38 1.1 1.1 0.6-2.1 i{[{i'ii :
Pitch 14 13 1.3 1.3 0.5-3.2 ;:_::i:;:::
Diesel/gasoline/kerosenefumes 49 75 1.1 1.0 0.6-1.7 '...........

:_ Lubricantfumes 25 51 03 0.8 0.4-1.5
Hydr Jacid 17 30 08 08 0.4-1.8 iiiiiiiii!

"OR odds ratio; C, confidence interval iiiiiiiiii i:
!: t" Adjusted for age. .............

•: : 1:Furtheradjust_ forsmok_g.._:::. : ::::::::::::

R,_erenc_cat_.

i::i:: II Furrier adjusted for education.

: C_

green and yellow vegetables were combined third of intake and the trends were not sta- _iiil fo
into one group because both are major con- tistically significant, ii::::::::iii::i:: di

tributors of _-carotene and other carote- To investigate the possible interactive ef- _:_:_:_:_tn
holds. The multivariate model showed that fect of cigarette smoking and dietary factors _i_i_i us
the protective effects of dark green/yellow in the development of laryngeal cancer, we d_

vegetables and oranges/tangerines persisted, examined the influence of selected foods and th
while an inverse association with garlic re- nutrients at three levels of cigarette smoking usi

mained but was no longer statistically sig- (table 9). Because of the small number of : pe
nificant. The results remained unchanged cases in the highest tertile of intake among

i after additional adjustment for tomato and those smoking less than 10 pack-years, the _i_i_::;_::_::::

:: cruciferous vegetable intake, upper two tertiles for each variable were
il The effects of specific micronutrients are combined. Risks consistently increased with

shown in table 8. Risks were reduced with decreasing intake of dark green/yellow veg-
the estimated higher intake of carotene and etables, oranges/tangerines, and estimated

vitamin C, although the lowest odds ratios carotene in each stratum of cigarette smok-
were observed among those in the middle ing.
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mgealcanceramongmales: Consumptionof self-preservedor deep-friedfoods andriskof laryngealcanceramongmales:
1988-1990

_,1" OR.t 95%CI*,1: Frequencyofconsumption No,of No.of Crude Adjusted1"
cases controls OR* OR 95%CI*

I 2.0 0.7-5.6 Never/occasionally 82 156 1.0 1,0
Monthly 22 14 3.0 2.9 1.2-6.8

I 0.6 0.3-1.5 _ Weekly 44 56 1.5 1.5 0.8-2.6
t 0.7 0.2-3.0 :: Dally 28 42 1.3 1.1 0.6-2.2

1.2 0.4-2.3 !i_ii_i_i_i_;_i:: Trendtest p = 0.38

1.1 0.3-3.6 i_iii!_i_iii!iii: Salt-preservedeggs
1.7 0.5-6.0 Never/occasionally 73 154 1.0 1.0

Monthly 27 38 1.5 1.2 0.6-2,4
_iiii;i;iiiiiiii Weekly 59 61 2.0 1.8 1.1-3.1

1.2 0.5-3,1 _i::i::i::i::i::i_:ii' Daily 18 15 2.5 1,7 0.7-4.0

Trendtest p = 0.03
1.4 0.6-3.5 :i:i!iii::::;:i

::::::::::.:
:::;::::::::
:.:.:.::.:

2.3 0.9-5.6 :_:: Salt-preservedmeat/fish
1.1 0.5-2.5 _:i:!:i_z: Never/occasionally 109 229 1.0 1.0

24 2.8 2.7
_iiiiii!i_::ii Monthly 32 1.4-5.3

2.0 1.0-4.3 '_ii::i:: Weekly 33 1!_ 5.0 4.3 2.0-9.2
!;i_;_: Daily 3 4J1.3 0.8-2.3 _:i:i:i:i_

2.6 1.4-4.8 i::::ii:::::i:: Trend test p < 0.01
1.4 0.6-3.2 _i!__:_

12 0.7_2.° ii ose  ed,o s1.0 0.5-1.9 Never/occasionally 69 180 1.0 1.0
1.1 O.6-2.1 _iiii!i;_i': Monthly 28 26 2,8 3.5 1.7-7.5
1.3 0.5-3.2 ::::_...... Weekly 63 49 3.4 3.6 2.1-6.4
1.0 0.8-1.7 _==::::iii::::i:_ Daily 16 13 3.2 2.5 1.0-6.1
0.8 0.4-1.5 si:!_i:!'

0,8 0.4-1.6 i:ii!i!i!:' Trendtest p < 0.01
i::i:i::: * OR,oddsratio;CI,conSdenceinterval.
iilili i 1Adjustedforage,education,andsmoking.

:::5::

::::::

!il Only 15 cases and 27 controls reported elevated risk (odds ratio = 4.8), but only five

!_i::ever taking vitamin pills at least once a week cases and tour controls were drinkers. High

md the trends were not sta- Ii i for 2 or more months 2 years prior to the intakes of salt-preserved meat/fish and of
ant. diagnosis (for cases) or interview (for con- deep-fried foods were associated with in-
: the possible interactive ef- .iiii_iil:Itrois). The adjusted odds ratio among pill creased risk, while high intakes of "dark yel-

smoking and dietary factors /iii_i_users was 1.3 (95 percent CI 0.6-2.9). No low vegetables, garlic, and fruits werelinked

lent of laryngeal cancer, we _:_::data were available on reasons for intake of to decreased risk. Although the odds ratiosfluenceof selected foods and the vitamin pill, i.e., whether it was being among women were not statistically signifi-
levels of cigarette smoking _:_:_:;:used as a dietary supplement for healthy cant because of small ,samplesize, the resultsii!i!i!i

se of the small number of :_;_ people or as a treatment for illness, were generally similar to those observed
_:_ Table 10 summarizes the major risk fac- among males.aest tertile of intake among

ess than I0 pack-years, the _ tors for laryngeal cancer among women. Cig-
les for each variable were ,i!ii!iiii!arette smoking was strongly related to risk, DISCUSSION
consistently increased with I!i!i_i!!with odds ratios of 9.4 and 20.2 for women

e of dark green/yellow veg- _i_:i::::ii:_iiiiii::with lessthan 10and 10or more pack-years, Cigarette smoking was the main risk fae-

/tangerines, and estimated l!i!!iirespectively. The population attributable tor for laryngeal cancer in this study instratum of cigarette smok- risk for smoking was 54 percent (95 percent Shanghai, consistent with previous epide-

i!ii_iii_CI 32-76). Alcohol drinking imparted an mioiogic studies, mainly in Western coun-
_iii!iii!i_::::::
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!: :

::_ TABLE 7. Intake of selected food items and risk of laryngeal cancer among males: Shanghai, 1988-1990

Oddsratio*(tertile)_ p valuo
I iii TI_:(low) "['_ 1"3t/(high) fortrend

_:_.... Vegetables
:::ii!i:i Total 1.0 0.6 1.2 0.61

:::::iiI _:: Dark green 1.0 0.7 0.8 0.39

:ii:i _ Bok choy 1.0 0.8 1.2 0.63
.._ ' Other dark green 1.0 0.4 0.3 <0.01
:i i: : Dark yellow§ 1.0 0.6 0.6 0.08
i l ::: Tomatoes 1.0 0.9 1.2 0.45
i :! i Raw 1.0 0,6 0.8 0.29
:i :.: :_ Cruciferous 1.0 0.6 0.7 0.21

i Legumes 1.0 0.6 0.9 0.75
Garlic§ 1.0 0.6 0.5 0,02 :

iiii I FruitsTotal 1.0 0.6 0.7 0.21 i::

:: Oranges and tangerines 1.0 0.5 0.4 <0.01
!: Others 1.0 0.5 0.9 0.44

!il:il_: Anime,foods
ii Red meat 1.0 0.8 1.3 0.32
_: : : White meat 1.0 0.9 1.3 0.37

ii :: i Fresh fish 1.0 1.0 0.8 0.31
Liver§ 1.0 1.3 2.2 <0.01

!:!iii!::i _'Adjustedfor age,education,andsmoking.::.::: : t Unlessotherwisenoted,subjectswere categorizedaccordingtotheclosestfertilelevelofcontrols.
_tT1 toT3,tertiles1 to 3, respectively.

:::;:::i § The lowestlevelsfor darkyellowvegetables,garlic,andliverreferredto thosewho neveror occasionallyate thesefoods

: 90th(43%'percentile51%'andfor72%garlicOftheandControls,liver,respectively).TheT=fr=outpointswerethe70th percentilefor darkyellowvegetablesandthe
ii i :::
:]! i_i

TABLE 8. Odds ratios of laryngeal cancer associated with dietary intake of nutrients among males:

::: Shanghai, 1988-1990
ii:

i:,_ NO.of No.o_ Adjustedt
:i : ' Nutrients(mg)"
ii_!: _ cases controls ORS 95% C_$

:: ii ca,otis<2.1 84 90 1.0
i_:_ _ 2.1-3.3 36 91 0.4 0.3-0.8
i: _ _>3.4 57 90 0.8 0.5-1.3

iii_! : :: Vitamin C
:i :: : : <136.4 78 90 1.0

ii i::: 136.4-204.9 42 91 0.6 0.3-1.1 : ::
ii!: _ __205.0 57 90 0.8 0.5-1.4

ii:': Trend test p = 0.38
ii * Subjectsweregroupedaccordingto tertllelevelsofcontrols.

1"Adjustedfor age,education,and .,_rnoking.

::::: _tOR,oddsratio;CI, confidenceinterval.
:!i

tries (1-6). The risks increased with both women, although few were drinkers, wh_i]e

intensity and duration of smoking and de- Httle excess risk was detected among men

clined followingcessation.An effectof al- whowereheavydrinkersoncesmokingwas ;i:i
coho!drinking wasevidentmainly among controlledfor. Sucha weakassociationwith ;::i
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mg males: Shanghai, 1988-1990 9. Odds ratios of laryngeal cancer by consumption level of selected foods and cigarette smoking
among males: Shanghai, 1988-1990

p valuo
I'_:_(high) fortrend Tobaccoconsumption(pack-years)

Foodandnutrientitems* <10 10-29 >30

1.2 0.61 No.of No.of OR'l No.of No.of OR1 NO.of No.of OR1"
0.8 0.39 cases controls cases controls cases controls

1.2 0.63 i iliii Dark green/yellow vegetables

0.3 <0.01 i T3_t/T2_t 5 76 1.0§ 11 59 2.8 78 44 30.811
0.6 0.08 T,:I: (low) 8 36 3.711 17 30 6.9U 58 22 43.811
1.2 0.45

0.8 0,29 Oranges and tangerines
0.7 0.21 Td'r2 8 85 1.0§ 15 59 2.7II 60 41 16.6 I_
0.9 0.75 ............... T_ (low) 5 29 2.0 13 30 4.3II 76 25 36.9 II
o.5 0.o2 _i!iiiiiiii:i:

i:i:ii!ii:!:;:
•:.:,:.:+:v
i_::ii_i_i:i_i:i Total carotene

0.7 0.21 i i T,VT2 8 77 1.0§ 14 63 2.1 71 41 18.5l(T1(low) 5 39 1.3 14 26 5.411 65 25 26.911
0.4 <o.oi iii!iiiii!i

•case,andcootro,,'orecateo.eda=o,'d,ngto,c,eses,to,'t,,o,.,ofcoat,o,,.i t Oddsratio(OR)adjustedfor ageandeducation.
0.9 0.44

_tT1toT_, tertiles1 to3, respectively.
_:!:_:i:__ § Referencegroup.:?._:i:i::
;'2:::::

11.3'3 0.320.37 li :: _ Ninety-fivepercentconfidenceintervaldidnot include1.
0.8 0.31
2.2 <0.01 :_iiii:_::::alcohol consumption may be due to the control studies in India (15), Uruguay (16),

iliiii_ii_!:characteristic behavior of drinking alcohol and Italy (18) revealed two- to threefold
velofcontrols, i!i!iii: usually along with foods, thus perhaps dilut- excess risks among subjects with infrequent

:::::::::

,oneveroroccasionallyatethesefoods ;i_i!i!:::ing the effects of the alcohol. Detailed oc- intake of fruits and vegetables. In Texas, a

i

_entilefordarl(yeflowvegetablesandthe cupational analyseswere not possiblebe- protectiveeffect of carotenewas also oh-
cause of the relatively small sample size, but served, with an elevated odds ratio of 2.1 for

::_:_:_we observed excess risks associated with oc- the lowest tertile of intake (17). The myth-
ofnutrientsamongmales: i::i:::::::::icupational exposure to asbestos and coal anisms are unclear, but fruits and vegetables

iiiiii!i:: dust, as suggested in previous studies (9-13). contain vitamin C, /?-carotene, and other
Adjusted_f ;_:!:i:i:These findings indicate that the key to the carotenoids, which are efficient antioxidants

Rt 950/oC't ii!iiiiiiiprevention of laryngeal cancer in Shanghai and can prevent damage to chromosomes,
_ is the reduction of the prevalence and enzymes, and cell membranes caused by the

=:::::li::iii:iI amount of smoking, while Suggesting that peroxidation of free radicals (24). In addi-wO

.4 0.3-0.8 some occupational exposures contribute to tion, vitamin C can block the endogenous

.e 0.5-1.3 _:::iiii!ili the risk. In addition, our search for dietary formation of N-nitroso compounds (25),

0.28 [i::i!!i!ii::ii:risk factors, which have received only lim- which are strong carcinogens in animalited attention in previous studies oflaryngeal models and are suspected to cause certain
i::i::iii::!'cancer, was revealing and warrants further cancers in humans (26).

.0 _':"::::::i!i!ii!::iinvestigation. Although/%carotene may explain the in-

.8'6 0.3-1.1o.5_1.4 ¢_":_i_i:i_The risk of laryngeal cancer was inversely verse association of laryngeal cancer with
_:;:_:;:associated with dark green and yellow vege- intake of dark green/yellow vegetables (27),

0.38 iiii!;iii:tables, citrus fruits, and garlic. Although other constituents, however, may be in-
i_ii:_i:_:many studies have indicated that a high volved as well. Dark green vegetables are

:iililii intake of fruits and vegetables may decrease rich also in oxygenated carotenoids or xan-_:_:_:the risk of lung cancer (23), only a few have thophylls, primarily lutein and its stereoiso-
reported such an effect for laryngeal cancer, mers (27). In contrast to many Western

:iiiiii!::!_
gh few were drinkers, while :=i_::_i_::_iThe earliest was a hospital-based, case- countries, one of the major carotenoids in
k was detected among men i_i:i:i:i::control study in New York, which linked a the Shanghai diet is lutein (J. T. Tu, Shang-
_,drinkers once smoking was high intake of vitamins A and C to a de- hai Cancer Institute, personal communica-
_uch a weak association with iiiii!iillcreased risk of laryngeal cancer (14). Case- lion, 1991),whicb (unlike/_-carotene) is not

: :.1.:.:,:.:
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TABLE 10. Cigarette smoking, alcohol consumption, and dietary factors and risk of laryngeal cancer
among females: Shanghai, 1988-1990

:::i!i i Exposurevariables No.of NO.of Crude Adjusted
cases controls OR* OR 95% CI=

Cigarette smoking (pack-years)'J-
0 10 132 1.0 1.0

::::: 1-9 5 7 9.4 9.4 2.4-37.2
ii!i! i
,:_.... _>10 9 6 19.8 20.2 5.3-76.9
• ,

Regular alcoholic beverage drinking1:No 19 141 1.0 1.0
;!i: : Yes 5 4 9.3 4.8 0.8-28.3

: _ Consumptionof salt-preserved meat/fish:l:
_ Never/occasionally 17 118 1.0 1.0
i : Often 7 27 1.8 2.3 0.7-7.6

' i : Consumption of deep-fried food_:
.... Never/occasionally 13 99 1.0 1.0
_: : Often 11 46 1.8 2.2 0.8-6.6

i'iiiiiiiiii' i: i: :
i : High intake of the followingfood items§ :: ii!i!iii::i::

.,,v tab.s 13 72 12 1, 0.4-3.2 iii',
!_ii : Dark green (except bok choy) 10 66 0.9 0.9 0.3-2.6

_:_ Dark yellow 9 72 0.6 0.5 0.2-1.3 ilil;:__ii
;_:_ Tomatoes 10 68 0.8 1.1 0.4-3.1

i I Raw 12 72 1.0 1.0 0.4-2.7 ::ii:i:ii:ii:i:
Cruciferous 14 64 1.8 3.0 1.0-9.2

!ii Gadic 6 45 0.7 0.7 0.2-2.1_ ::: All fruits 9 72 0.6 0.5 0.2-1.5

;::__: i Oranges/tangerines 8 55 0.8 0.7 0.2-2.1
!:!i : Liver 9 38 1.7 1.9 0.6-5.6

:: 1"Adjustedfor age(<60, _60 yearsold),education(noformalschooling,primaryschoolor higher). : :$ Adjustedfor age,education,andsmoking(ever,never)."Often"referredto havingeaten theindicatedfoodmonthlyor more : !_ti::iiiii;:
often.

;:i !:: § Adjustedfor age, education,andsmoking.Subjectswerecategorizedaccordingto the medianlevelof the selectedfoods i !_!iiii!i!i:

: : a vitamin A precursor (28). Since reliable of laryngeal cancer with intake of oranges/
i:: data were not available on the amount of tangerines. An estimate of dietary, vitamin

individual carotenoids in fruits and vegeta- C, however, was not found to be significantly __iii_i!iiii!:::

bles, we derived only approximate estimates related to laryngeal cancer despite an overall :iii!iiiii_i__:..._of carotene intake, which includes several inverse association. Our analysis was limited
i: major carotenoids in fruits and vegetables by an imprecise estimate of vitamin C from

• (23). An inverse but nonsignificantassocia- vegetables,which are usually eaten cooked iiiii _: tion with laryngeal cancer risk was observed (which diminishes the content of vitamin
with this mixed carotene index; however, C), while we computed vitamin C based on

: the protective effect was weaker than that the food composition of raw vegetables. : :iiiii_i_i_iii

iiii: noted with dark green/yellow vegetables or We could not derive dietary retinoi intake
: fruits. It is possible that protective effects in this study because amounts are available

i derive mainly from specific carotenoids in the Chinese food composition table only
(e.g.,/_-carotene) but not others, for liver, eggs, and milk. However, we did

A protective effect of vitamin C was sug-not find a protective effect from high con-iill :gested in this study bythe inverse association sumption of these retinol..rich foods. In con-
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Id risk of laryngealcancer trast, a positive association between laryn- garlic intake (42-44). Garlic and other al-
:geal cancer risk and liver consumption was lium vegetables may reduce the conversion

Adiust_ Although this finding may be due of nitrates to nitrites and decrease the en-
OR 95*/0Cl" :tO chance alone because of multiple com- dogenous formation of N-nitroso com-

parisons, it is consistent with the positive pounds by retarding bacterial growth in the
.0 1.o relations reported between a high intake of gastric cavity, and they may possess other

_.4 9.4 2.4-37.2 i.................liver and risks of esophageal cancer (29-31) properties that could inhibit the risk of la-_.8 20.2 5.3-76.9 :ifiiiiiii!i!i::I:.and oral cancer (32), which have risk factor ryngeal and other tumors (39-41).
i!!i_!_i_:_::i: profiles somewhat similar to that of laryn- Some methodological aspects of this study
:_:iiii!_iii_i:i geal cancer, may have influenced our results. First, we

.0 1.0 iilii_:_;_:_::_: Little published evidence is available on collected information on the usual adultL3 4.8 0.8-28.3

i!iiii_iii!_::i:possible interactions between cigarette diet in the past 10years, ignoring any recent

.0 1.0 : smoking and dietary factors in the risk of changes. Several studies have shown thatlaryngeal cancer. One study suggested that recall of past diet can be influenced by cur-

.8 2.3 0.7-7.6 : i :: smoking and low fruit intake combine in a rent diet (45). Many cancers, including

i more-than-additive fashion to increase la- laryngeal cancer, may interfere with the pa-.0 1.o i ryngeal cancer risk (16), while another sug- tient's ability to cat and sharply change cur-
.8 2.2 0.8-6.6 :iiiiiiiilili gested that the protective effect of carotene rent dietary patterns, although there is no

:;i_. was mainly among those who stopped smok- reason to suspect that the patients would,
i!iiii::i:ing 2-10 years ago (17). Our data suggest because of illness, eat more salt-preserved.2 1.1 0.4-3.2 i!i!::_:i

,.9 0.9 0.3-2.6 iiiiii:_:)independent effects of smoking and dietary meat/fish but less vegetables and fruits, es-
_.6 0.5 0.2-1.3 ::::::::..... factors, perhaps combining in a more-than- peciaily soft ti'uit such as oranges and tan-:::::::::.

).8 1.1 0.4-3.1 Iiiii!i additive fashion, but power to discriminate gerines° a residual confounding effect of
.0 1.0 0.4-2.7 i between alternative interactive models was smoking needs to be considered because.8 3.0 1.0-9.2

_.7 0.7 0.2-2.1 !:_:_!_!_not high. smoking is the dominant risk factor for la-

'.6 0.5 0.2-1.5 i!_iiii:_i:: An unexpected finding of our study was ryngeal cancer and because smokers tend to,!:!:!:?

,.8 0.7 0.2-2.1 liililI the relation of laryngeal cancer risk to intake consume lessdark yellow or cruciferous veg-
_i!iiii:of salt-preserved meat/fish. The lack of as- etables and oranges/tangerines in this study.

.7 1.9 0.6-5.6 :_,_:i: sociation with salt-preserved vegetables at- Nonadjustment or inadequate adjustment of
orhigh0, il _ gues against the possible role of recall or smoking may result in a false inverse asso-tenthe indicatedfood monthlyor more

_::::_:_:::interview bias. Although salt and salt- elation between laryngeal cancer and intake
themedian_ve,ofthe.se_.eted,dOnS ii!i!iii!preserved foods are considered risk factors of certain fruits and vegetables. However, we

ii:_ilililfor stomach cancer (33) and perhaps esoph- adjusted for smoking in several ways with
i_!_i?:::ageal cancer (33), a relation to laryngeal increasingly finer stratification and found

ii...... cancer has not previously been reported. It little change in the odds ratios for the majorcer with intake of oranges/ i is noteworthy that several studies in Chinese dietary and other variables, so that residual
._stimateof dietary"vitamin !!iii!i!!populations implicated salted fishin the high confounding is unlikely to be substantial.
not found to be significantly _!ili!iiiilrisk of nasopharyngeal cancer (34-38). N- In summary, this case-control study of
eal cancer despite an overall _;_: Nitroso compounds have been suggested to laryngeal cancer in Shanghai, the first one
_n. Our analysiswas limited play a role in the salted foods linked to conducted in a Chinese population with a
estimate of vitamin C from nasopharyngeal and gastric cancers in China low incidence rate, indicated that cigarette
h are usually eaten cooked (26), but other agents such as bacterial and smoking is the most important risk factor.E:_:_:_::

,es the content of vitamin _ii:?: fungal toxins may be involved as well. Smoking accounted, at least in part, for 86
nputed vitamin C based on _::_i_i_i_i_A significantly reduced risk of laryngeal percent of the male and 54 percent of the

fitionof raw vegetables. _:_ cancer was observed in relation to intake of female cases in this population. Alcohol con-derivedietaryretinol intake garlic. Although some studies have shown sumption was shown to be a relatively weak

',auseamounts are available ili_iiii_ithat garlic or certain components in garlic risk factor, while occupational exposures to
add composition table only _ can reduce the rate of a variety of tumors in asbestos and coal dust appear to contribute
nd milk. However, we did !iiiiiiexperimentalanimals(39-41),limitedinfor- to some cases among men. High intake of

ctive effect from high con- i mation is available in humans. To date, only fruits and vegetables, especially certain dark;eretinol-rich foods. In con- gastric cancer has been inversely related to yellow and green vegetables, garlic, and or-
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:_:_:_..... i anges and tangerines, was shown to be in- tionalriskfhctorsforlaryngeal cancer ontheTexasGulf Coast. Cancer Res 1988:48:1960-4.
liiii versely associated with risk, consistent with 13. Cowles SR. Cancer of larynx: occupational and
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